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Summary  
The aim of this work was to estimate the nutritional value of 300 hybrids from Urochloa 
interspecific breeding program. Plant biomass was harvested and subjected to a bromatological 
analysis to evaluate crude protein, neutral and acid detergent fiber, and in vitro digestibility using 
standardized methods. A large proportion of the hybrids showed better nutritional values than the 
genotypes used as controls. We expect to build a selection index with nutritional quality values 
and other previously evaluated traits to identify the best hybrids for selection. 
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Resumen 
El objetivo de este estudio fue estimar el valor nutricional de 300 híbridos provenientes del 
programa de mejoramiento interespecífico de Urochloa. Las plantas cosechadas fueron sometidas 
a un análisis bromatológico donde fueron evaluados parámetros relacionados a la calidad 
nutricional como:  proteína cruda, fibra detergente neutra, ácida y digestibilidad in vitro de la 
materia seca utilizando métodos estandarizados. Una gran proporción de híbridos mostró mejores 
valores nutricionales que los genotipos utilizados como controles. Esperamos construir un índice 
de selección con valores de calidad nutricional y otros rasgos evaluados previamente que nos 
permitan identificar los mejores híbridos para seleccionar. 
Palabras clave: Valor Nutricional, Calidad Nutricional, Materia Seca, Proteína Cruda, Fibra 
Detergente Acida, Fibra Detergente Neutra, Digestibilidad.   
Introduction 
Weight gain in livestock production depends strictly on the quantity and quality of the forage offer. 
Forage with good nutritional value has the capability to supply nutrient needs of livestock. Plant 
biomass, dry matter, crude protein, acid and neutral detergent fiber content, and digestibility are 
determining traits to estimate the nutritional value of grass. Urochloa, an important pasture in 
livestock systems, is currently in a breeding program to increase its adaptation to acid soils and 
spittlebug resistance, while maintaining its nutritional value (Miles 2006). Quantifying the 
nutritional value of the hybrids is a key step prior to advancing the best individuals to biotic and 
abiotic stress evaluations. 
In 2019, a new cohort of interspecific hybrids was obtained and named Br19. This cohort was 
composed of 7039 hybrids, corresponding to the 11th cycle of recurrent selection. Out of 7039 
individuals tested, 3507 were identified as apomicts through the molecular marker p779/p780 
(Worthington, 2016). In 2020, the apomictic hybrid population Br19 was evaluated in a multi-
environmental trial in which morphological traits such growth habit, biomass, plant height, and 
plant cover were measured (Hernandez et al. 2020). As a result, 300 genotypes were selected. The 
aim of this study was to determine the nutritional value of the 300 selected Urochloa hybrids.  
Materials and methods 
Plants were established in 1 m2 plots at the International Center for Tropical Agriculture (CIAT) 
in Palmira, Colombia. One sampling was made during September 2020. Biomass samples were 
harvested at 45 days of regrowth using a 0,25 m2 frame at 5-10 cm from the ground.  Fresh weight 
was registered for each sample and dried at 60 ̊C for three days. Finally, dry weight was registered.  
Forage quality parameters were determined at the animal nutrition and forage quality laboratory 
at CIAT using Near Infrared Reflectance Spectroscopy, according to ISO 12099:2017. Crude 
protein was measured using a FOSS Kjeltec ™ 8100 (Foss Company, Hillerøed, Denmark) 
according to the guidelines of the Association of Official Analytical Chemists AOAC, Method 
2001.11 (AOAC International, 2002). Concentrations of NDF and ADF were measured 
sequentially, according to the operating instructions ANKOM 2000 fiber analyzer (Ankom 
Technology, 2011) and according to the methods of Van Soest and Robertson (1991). The 
digestibility parameter was determined according to Tilley and Terry (1963). 
Results 
Overall, data from all variables estimated showed a normal distribution (Fig. 1). Dry matter values 
varied between 19,3 % and 46,2 % with an average of 2,3 %. Neutral detergent fiber varied 
between 49,8 % and 64,8 % with an average of 57,7 %. Acid detergent fiber showed values 
between 20,9 % and 34, 0% with an average of 27,3 %. Regarding crude protein, values varied 
between 5,9 % and 13,2 % with an average of 9,0 %. Finally, in vitro protein digestibility showed 
values between 62,5 % and 76,0 % with an average of 68,5 %.  
A positive correlation was found between acid and neutral detergent fiber (r = 0,65). In contrast, 
a negative correlation was found between acid detergent fiber and crude protein (r = - 0,56), acid 
detergent fiber and digestibility percentage (r = - 0,53), and neutral detergent fiber and digestibility 
percentage (r = - 0,56). Low correlations were found between dry matter and crude protein (r = - 
0,31), dry matter and acid detergent fiber (r = - 0,28), and crude protein and neutral detergent fiber 
(r = - 0,34). In addition, no correlation was observed between dry matter and neutral detergent 
fiber (r = - 0,95), dry matter and acid detergent fiber (r = 0,045), and dry matter or crude protein 
and in-vitro protein digestibility percentage (r = 0,097).  
Values of genotypes used as controls are shown in table 1. Seventy seven hybrids showed higher 
crude protein values than the best control CIAT/36087 (Table 1). One hundred and thirty eight 
hybrids showed higher in-vitro protein digestibility percentage than the best control CIAT/36087 
(Table 1). Regarding dry matter, 56 hybrids had higher values than the cultivar CIAT/26110 (cv. 
Toledo).  
Table 1. Average values of nutritional quality parameters of genotypes used as controls.  








In vitro protein 
Digestibility 
CIAT/26110 28.35 63.18 31.93 7.32 68.32 
CIAT/36087 27.51 57.05 26.29 9.68 68.77 
CIAT/606 27.91 60.92 28.04 8.57 67.68 
CIAT/6294 25.48 59.22 29.55 8.72 67.78 
 
Figure 1.  Correlation matrix between variables of nutritional value estimated in population Br19. DM: 
Dry matter; NDF: neutral detergent fiber; ADF: acid detergent fiber; CP: crude protein; IPDP: in-vitro 
protein digestibility percentage. 
 
 
Next steps  
Build a selection index considering the values of all the parameters evaluated to select the best 
hybrids.  
After selection for nutritional quality, the best genotypes will be evaluated under biotic stress 
(spittle complex, Hemiptera: Cercopidae) and abiotic stress (drought). 
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